Production and valency of reagents. 
S 2 tagged PrP sequence was amplified using the mutated (underlined) forward primer 5' TGC AAA CGA CAC CCA TCG CCT GGA GGG TGG AAC 3' in combination with the reverse PrP primer 5' TT GGT GGC TAC ATG CTG 3'. This fragment, coupled with M13 reverse primer, was used with the pAIH-1 template to generate a mutated DNA containing a Hind III site on the 5' end that was codigested with Hind III and KpnI restriction enzymes and replaced in 3F4moPrP vector. The integrity of all constructs was verified by sequencing.
Fab fragments of antibodies: monomeric IgG obtained by gel filtration down a TSK G3000 SWXL column (in 0.1M phosphate buffer with 0.02% NaN 3 ) was concentrated by Protein AAgarose (Pierce) at pH 8.0, eluted with 0.1M glycine pH 3.5 and immediately neutralised with solid Tris before being digested at 2mg/ml with an equal volume of cysteine-activated papainAgarose (Pierce). Since every monoclonal antibody responds differently to papain, the course of digestion was followed by gel filtration on the TSK column and stopped when 80% of the IgG peak was digested. Undigested IgG and Fc were removed by Protein A-Agarose beads; the digest was then passed again down the TSK column to obtain pure Fab that was concentrated to >1 mg/ml using vacuum dialysis with Colloidin bags (Sartorius) .
Fluorescent coupling: Fab's were coupled to Alexa 488 or 594 following the manufacture's instructions (Molecular Probes) and repassaged down the TSK column, now in 0.1M phosphate buffer, pH 7.2 without NaN 3 , to obtain monomeric fluorescent Fab suitable for endocytosis studies. The sample was either used immediately or diluted to 0.1mg/ml in 5 mg/ml casein and snap-frozen in 0.1ml aliquots. A sample of thawed aliquots was re-passed down the TSK column to ensure no aggregation had occurred before use.
Coupling to gold: monomeric Fab at 0.1mg/ml was incubated for 5 min with 5nm gold (British BioCell Ltd) at pH 9.0 in borate buffer, washed and collected by centrifugation at 45,000g for 1 hr S 3 with PBS containing 1% BSA, stored at 4˚C (a bacteriostatic appears to be unnecessary with colloidal gold).
Coupling of biotin-transferrin (Sigma) to gold: to limit the amount of transferrin coupled to ~8 molecules/ 20nm gold particle, one volume of biotin-transferrin (300µM) was mixed with 9 volumes of biotin (300µM) in PBS and added to 10 volumes of 20nm avidin-gold (British Biocell Ltd). The low coupling ratio was chosen to promote monovalent binding of Tf to its surface receptor (although multivalent transferrin has a normal uptake mechanism with its subsequent trafficking in the sorting endosome affected (Marsh et al., 1995) .
LDL (Sigma; L-5402) was coupled to Alexa 488 at 0.8:1 dye/protein ratio, to avoid making the surface of the LDL hydrophobic and a target for scavenger receptors (Santiago-Garcia et al., 2003) ; the protein was dialysed extensively against PBS (without NaN 3 ) to remove uncoupled reagent and used immediately.
B: Valency of immunogold probes used to study endocytosis.
Cross-linking of surface proteins affects their distribution and trafficking; it is therefore important to ensure that the reagents used are monovalent, tagging their receptor without further influencing its properties. The amount of protein adsorbed is proportional to the surface area of the colloidal gold. Adsorption of multiple monovalent Fabs to gold can obviously produce a multivalent agent, although this will become very limited with the smaller gold particles (e.g. 5nm) that have dimensions comparable to a single immunoglobulin domain. In the following, we calculate from theory, then measure in practice, the valency of 5nm gold coupled with Fab, and then consider its application to binding to a surface antigen to which not all Fab will have access -most will be pointing in the wrong direction.
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The surface area of a 5nm sphere is 78.6nm 2 . The long and short axes of an Ig domain are 4.6nm by 2.3nm, which can be approximated as a cylinder with a surface area of 33nm 2 , of which one face (~10nm 2 ) can adsorb to the gold. Since IgG is a dimer, adsorption will tend to be in matched pairs of domains. The maximum amount of IgG that can bind to a 5nm sphere must be around 4 molecules, which is the value found experimentally (British Biocell, Technical Information).
With Fab's, the maximum possible number of molecules absorbed to 5nm gold is therefore likely to be 8 if only one domain binds, or if both bind, 4 (the linker region is flexible).
Adsorption of the variable domain to the gold surface presumably inactivates its antigen-binding capacity. The chance that the variable rather than constant domain binds is 50%, so that the maximum valency of Fab-5nm gold is likely to be 1-4. would mask the dilution of immune Fab). To assess this, a simple dilution of 5nm gold (without dilution on them of their adsorbed immune Fab) was done, to assess whether the concentration of immunogold used was saturating or not.
As shown in Figure S1 (dashed line; simple dilution of the immunogold beads in buffer), the Fab-5nm gold used was approaching, but not at, saturating concentration, since at 50% concentration 61.7±6.7% of the maximal binding remained. When the concentration of beads was bind to the same surface? It should be recalled that pentameric IgM, in which the antigen-binding variable domains extend by 4 constant domains from their junction to the J chain, can only bind at 3 sites to surface antigens, the other 2 being suspended out of reach (Karush, 1978) . Fab has much less reach (it extends only the length of its own variable domain) and is linked to an inflexible sphere. Obviously if the angle between the two active Fab's bound to the sphere is 180˚, the second Fab cannot bind to surface antigen. If we allow an angle as large as 90˚ for binding of both Fabs, the chances of two Fabs adherent to a 5nm sphere falling within a cone subtended by 90˚ are 15%. This is a generous assumption; the proportion of beads able to participate in divalent binding to a surface antigen is likely to be <15%.
Most of the EM immunolabelling in this study was done with gold to which 2 active Fabs were adsorbed. We repeated the main timepoints and techniques (sectioning and tear-off) with 5nm gold to which antibody diluted 1:1 and 1:2 with irrelevant Fab was used, and found a similar immune rabbit Fab. It should be noted that not only do the results of EM immunolabelling in this study agree with those obtained by fluorescence, but also with our previous observations of the association of PrP C but not Thy-1 with coated pits using cells strongly fixed with glutaraldehyde prior to antibody labeling (Madore et al., 1999) . We therefore suggest that the Fab-5nm gold beads are valid reagents for studying endocytosis.
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Supplement 2: Endocytosis, image collection, deconvolution and analysis
The methods used to study endocytosis (below) follow standard protocols, except that preincubations with Fab antibody fragments, Tf and LDL were done at 10˚C. We found that prelabelling the cells for 60 min at 4˚C gave a confused view of the cell surface seen by fluorescence at 0 min, possibly due to the surface membrane involuting. Although this appeared to rectify itself after 2 min at 37˚C, given the perturbation of membrane phases by low temperatures it was thought preferable to pre-incubate at 10˚C for shorter times (30 min for Fabs, 10 min for Tf/LDL).
Microscopic assessment of endocytosis: cells were serum starved for 2h in DMEM medium (Gibco-BRL) with 20 mM HEPES (DMEM/HEPES). For microscopic analysis, cells were held at 10˚C for 30 min in DMEM /HEPES with the relevant labelled Fab's at 1µg/ml; transferrin or LDL (1µg/ml) were added as required for the final 10 min, then the cells placed in a 37˚C
incubator for 0-30 min before being fixed (1% paraformaldehyde for 15 min, plus 1% glutaraldehyde for EM) and processed for viewing (Madore et al., 1999) . The copper chelator bathocuproinedisulfonic acid (Sigma) was added to the cells during the pre-incubation at 10˚C and retained during the 37˚C incubation.
Fluorescent image analysis: images, collected in a 0.2µm Z-axis series from 10-15 (N2a) to 30-45 (neurons) steps using an Orca ER camera on a Zeiss Axiovert 100 microscope with a 63x, 1.4 NA oil objective, were deconvolved using Openlab 2.0.5 Digital Confocal Module (Improvision, Warwick UK) to the point where signal within the nucleus or outside the cell (if the nucleus was not in the planes sampled) was removed. Images were transferred to Volocity (Improvision), assembled in a 3D stack. If needed to discard signal from axons, satellite cells etc, the image was cropped to just outside the cell to be analysed. Signal of all fluorescent objects (i.e. voxels in contact) associated with the cell was measured, for both Alexa 488 and Texas Red or Alexa 594.
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A line was drawn just below the surface of the cell to differentiate surface from internalised labelling, using the section with the clearest view of surface labelling as the starting point.
Volocity projects this line into all sections to create a volume that can be trimmed or expanded in all three dimensions to accommodate the curvature of the cell. In fact curvature was not often a problem with the sensory neurons. Even a Z-axis stack of 45 images samples only a 9µm slice of cells that are 20-50µm in diameter; the central images were deconvolved against 8-10 neighbours, and a 10 slice (2µm) section analysed. The main problem was to identify the surface at 2-6 min, since >80% of the label was internalised at these time points. The residual weak surface label was enhanced using contrast tools in Volocity; between the two probes used, the surface could usually be defined. For most cells, a clear non-fluorescent rim just below the surface (about 1µm) helped to define the surface and lessened the precision needed in drawing the sub-surface line.
EM analysis: For "tear-off" preparations (Sanan and Anderson, 1991) , live cells pre-labelled with Fab at their surface were allowed to adhere to a polylysine formvar-coated grid which was torn away and immediately fixed in 1% paraformaldehyde/0.1% glutaraldehdye for 15min, then blocked with 1% BSA and labelled for AP2 prior to processing. Cells were post-fixed in 2.5% glutaraldehyde, 1% osmium tetroxide and 1% tannic acid. Epon-embedded specimens were sectioned at 80-100nm, and contrasted with lead and uranyl acetate. Grids were viewed in a
Hitachi 7600 TEM at 75kV with images collected digitally.
Biochemical assessment of endocytosis: internalisation of PrP c was measured quantitatively using protection of biotinylated surface protein from reductive cleavage (Graeve et al., 1989) . N2a cells were serum starved for two hours in optiMEM (Gibco-BRL) and surface biotinylated using 0.25mg/ml cleavable Sulfo-NHS-SS-biotin (Pierce) in Phosphate-Buffered Saline (PBS, pH 8.0) for 15 min at 4˚C before quenching with 60mM glycine in PBS. The cells were rinsed extensively
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with PBS, shifted to 37 ˚C in optiMEM for 0-25 min before returning to 4˚C for cleavage of external biotin with 50mM glutathione (BDH) in 150mM NaCl, 75mM NaOH, 10% foetal calf serum. The cells were lysed in 50mM Tris-HCL, pH 8.0, 10mM MgCl 2 , 150mM NaCl, 1% Triton-X100, 5% glycerol, Complete Mini protease inhibitor (Roche) and 1mM phenylmethylsulfonyl fluoride. Immunoprecipitated proteins were detected with streptavidin-HRP and western blot.
Membrane solubilisation and analysis: cells were solubilised (30 min on ice) while attached to culture dishes, their membranes separated by density gradient centrifugation, fractions analysed by electrophoresis and immunoblotting as before (Madore et al., 1999) using enhanced chemiluminescence (Amersham Pharmacia Biotech).
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3. PrP C lacking its N-terminal domain has solubility typical of Thy-1, not full length PrP C A clue to why PrP C occupies multiple lipid environments on the surface is given by the solubility of its isolated C-terminal domain, generated during normal endosomal trafficking when in each cycle a small proportion (~1%) of PrP C is cleaved around residue 110. The residual C-terminal GPI-anchored domain was found not to be endocytosed (Shyng et al., 1993) ; could it also occupy a different lipid environment to full length PrP C ? PrP C differs from that of other neuronal GPI proteins (e.g. Thy-1, F3, TAG-1) in being almost completely solubilised by the stringent mixed detergent 0.5% Brij 96 + 0.5% sodium deoxycholate (Fig. S2A and Madore et al., 1999) . Of the residual PrP C that continues to float at low density in this detergent, a small amount, reactive with both N-and C-terminal reactive antibodies, migrates at Mr 38kD, corresponding to full length diglycosylated PrP C (Fig. 6A, small arrow) . A second band of Mr 30kD, reactive only with the C-terminal antibody, is present in the raft; upon deglycosylation, this band moves to Mr 20kD, showing it to be the truncated C-terminal domain of PrP C (Shyng et al., 1993; Jimenez-Huete et al., 1998) . Importantly, this band is not present in the fully solubilised fraction, where almost all full length PrP C is found (Fig. S2A, B) .
The higher detergent resistance of the truncated C-terminal domain is most readily demonstrated with brain membranes, but it can be seen (at lower abundance) in N2a cells (not shown). Thus the relatively higher solubility of the raft fraction of PrP C compared to other neuronal GPI proteins appears to be conferred by its N-terminal domain. protein was precipitated by centrifugation (300,000 gmin) after incubation on ice with one volume of 10% trichloroacetic acid; the pellets were washed with water-saturated ether followed by 5 washes with ethanol.
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Protein was resuspended in 25mM Tris-HCL, pH 6.8 with 0.5% SDS and deglycosylated using 2units/ml NGlycosidase F (Roche).
